Abstract--The association of low physical fitness with an increased risk of mortality is independent of physiological risk factors, but psychological variables such as anxiety and depression have not been evaluated as possible confounders for all-cause mortality. The purpose of this study was to evaluate the possible confounding effects of anxiety and depression on the relation between physical fitness and mortality in male patients who were given a preventive medical examination between 1977-1986. Physical fitness was measured by maximal exercise treadmill testing. Anxiety and depression were measured by the Clinical Analysis Questionnaire.
INTRODUCTION

Low
LEVELS of physical fitness increase the risk of mortality due to all-causes, cardiovascular disease, and cancer [ 1, 21. This fitness-mortality relation is independent of other major clinical and behavioral risk factors for early death such as age, cholesterol, blood glucose, systolic blood pressure, and smoking status. Leisure time physical activity also is inversely associated with risk of cardiovascular disease, myocardial infarction, and all-cause mortality in various populations [ 3, 41. The associations of anxiety and depression to an increased risk of mortality are inconsistent across studies. Some research shows that anxious and depressed individuals experience an excess of 'unnatural deaths' such as suicide and accidents [ 5-81 compared to the general population.
Other reports show no association between depression and increased mortality risk [7, 9 , lo] but this lack of association may be due to a short follow-up period and small numbers of subjects. In addition to mortality, higher levels of anxiety and depression may also be associated with poor health, and have been reported to play a significant role in the development of physical illness [ 111, coronary heart disease [ 12-141, and cancer [15, 161.
The possible confounding effects of psychological variables such as anxiety and depression on the fitness-mortality relation have not been examined. Thus, the purpose of this study is to determine whether adjustment for levels of trait anxiety and depression alter the fitness-mortality relation.
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METHODS
Population and design
The subjects for this study were drawn from a population of men given at least one preventive medical examination during [1970] [1971] [1972] [1973] [1974] [1975] [1976] [1977] [1978] [1979] [1980] [1981] [1982] [1983] [1984] [1985] [1986] at the Cooper Clinic in Dallas, Texas. We previously reported prospective results of the impact of low physical fitness on increased risk of all-cause mortality in these patients [ 11 The Cooper Clinic began administering the Clinical Analysis Questionnaire (CAQ) in 1977 to patients at their first examination.
Many of the patients in the prospective study first came to the clinic prior to 1977, so data from the CAQ were not available on the entire cohort. In addition, data from the CAQ were not recorded on computer file, so the data had to be abstracted from patient's medical charts. Thus, the design of the current study is a nested, case-control analysis within the prospective study. Subjects were men who completed the CAQ at their baseline examination, which occurred during 1977-1986. There were 83 deaths (age range 19-76 yr) in the study cohort during the follow-up period. The study population is comprised of white men, from middle and upper socioeconomic strata. These men were mostly self-referred to the Cooper Clinic for purposes of fitness evaluation, periodic health examinations, and preventive medical advice. Four surviving comparison subjects per case were randomly selected from the population resulting in 323 controls (age range 19-80 yr). (Note: because not all of the patients took the CAQ, an age-match for the control group could not be performed.) Clinical Analysis Questionnaire data for the 83 cases and 323 controls were abstracted from patient's medical charts by the first author, and were added to the computer data file.
Examination and measurement
A baseline preventive medical examination was given after an overnight fast of at least 12 hr, and after informed consent was given. The examination was a complete preventive medical evaluation that included a personal and family health history, a physical examination, a questionnaire on demographic characteristics and health habits, anthropometry, resting electrocardiogram, blood chemistry tests, blood pressure, and a maximal exercise treadmill test. Examination methods and procedures followed a standard manual of operations and have been described further in earlier reports [ 1, 171 Physical fitness was measured by a maximal exercise treadmill test [ 181 Treadmill speed was set initially at 88 m/mitt. The grade was 0% for the first minute, 2% for the second minute, and increased 1% for each additional minute to 25% grade, then speed was increased + 5.4 m/mm each minute until test termination.
Patients were encouraged to give maximal effort. Treadmill test duration was the measure of physical fitness used for this study, and is highly correlated (r = 0.92) with maximal oxygen uptake [ 191. The CAQ provides a measure of trait anxiety and depression. The CAQ has 272 items, 128 in Part I which covers the normal personality structure, and 144 items in Part II which covers depression and pathologic traits. Validity of the CAQ is based upon the correspondence between an item and the underlying factor to which the item belongs. Validity of anxiety and depression, based upon a nonstudent, normal and clinically diagnosed adult population, are reported as r = 0.83 and r = 0.95 respectively, and the test-retest reliability coefficients for these variables are r = 0.92 and r = 0.95 respectively [20] Subjects were divided into high and low levels of anxiety or high and low levels of depression, as determined by a cutoff score of t 5.5 and I 5.4 respectively.
Combined levels of anxiety and depression was also an exposure variable of interest. Subjects were classified into this exposure group if their scores were 2 5.5 for both variables. The cutoff score is based upon the normative score in the reference population with a mean of 5.5 and a range of l-10 points [20] The number of deaths were then determined in each group.
Statistical methods
Mantel-Haenszel estimation of relative risks by calculation of odds ratios was used to assess the possible influence of anxiety and depression on the relation of physical fitness to mortality due to allcauses [ 211 These analyses were included: the association of fitness to mortality; the association of levels of anxiety, depression, and the combination of anxiety and depression to mortality; and the assessment of the confounding influences of anxiety and depression on the fitness and all-cause mortality relationships.
Interactions among age and the psychological variables were examined.
RESULTS
Descriptive baseline characteristics (including 95 % confidence intervals) with respect to demographic and clinical data for the surviving and deceased men are presented in Table I . The deceased men were older (49.2 vs 42.0 yr), had lower treadmill times (843.7 vs 1034.9 s), maximal heart rates (173.5 vs 179.7 beats/min), and glucose levels (5.5 vs 5.7 mmol/l). The deceased men also had higher levels of total cholesterol (5.9 vs 5.4 mmol/l) and systolic (128. Previous work has suggested an interactive effect of age on the depressionmortality relation [ lo] . The data in Table II shows odds ratios for all-cause mortality for the three psychological variables of interest, and potential overall and between age strata interaction. The relative odds for the risk of dying in the anxious, depressed, and anxious and depressed group of men was greater in those men 50 yr and younger compared to the older men, but these association were not significant. The odds ratio for high anxiety in the older men was significantly less than 1.0. Adjusted odds ratios for the fitness-mortality relation are presented in Table III . Odds ratios were adjusted for age, and the psychological factors of anxiety, depression, and anxiety and depression.
The age-adjusted odds ratio (95% confidence intervals) for risk of dying in the unfit group of men relative to the fit group of men was 2.2 (1.2,4.1).
This finding was essentially unchanged after adjustment for anxiety, depression, or anxiety and depression. 
DISCUSSION
Previous research, including our own, shows an increased risk of early mortality in unfit men and women [ 1, 21 . The association of low fitness to death rates in these studies is independent of the influences of other well-established clinical and behavioral factors such as smoking habit; family history; and levels of blood pressure, total cholesterol, and blood glucose. Results are not consistent across studies, but there is evidence that higher levels of anxiety or depression are associated with increased mortality risk [5] [6] [7] [8] 221 . Thus, there is a possibility that the influence of low physical fitness on death rates could be effected by psychological factors. Data from an earlier study in the Cooper Clinic men [23] demonstrate that depressed men were less physically fit than the nondepressed men. In spite of this difference, there was no difference in maximal heart rates between groups, thus indicating that the depressed group also gave maximal effort during the test. Various emotional factors could account for the low fitness in depressed men. By depleting motivation and energy, depression may interfere with the maintenance of physical activity. Depressed individuals may not be as motivated to maintain an exercise program or even daily tasks. They may not get out as much or work as hard so there is a decrease in the level of activity, resulting in a loss in fitness. Depressed individuals report feeling depressed and sluggish, and they believe their health is generally run down, and worse than others [24] . They also feel their life is empty and meaningless, report frequent feelings of sadness and gloom, rarely sleep soundly or wake up full of energy, and feel worn out and low.
Psychological [ 271, and general well-being [28] . These behaviors are intimately involved in multiple and interactive ways in the pathogenesis of major disease which will effect various aspects of health, and could possibly lead to death. In addition, physically inactive individuals are more likely to be overweight, smoke, drink alcohol in excess, and have fewer social relationships than more active persons [29] . Several studies have evaluated the effects of physical activity and physical fitness on anxiety and depression [26] . It is possible that anxiety and depressive symptoms lead to physical inactivity and low levels of physical fitness. Thus, anxiety and depression could both decrease fitness and increase risk of disease.
Our findings suggest an interaction between age, anxiety, depression, and all-cause mortality.
The odds of dying are two times greater in the anxious, depressed and anxious and depressed group of men 50 yr or younger than in the older group of men. This age-interaction finding, though not significant, may be a result of the functioning of our classification scheme. Based upon the way we classified individuals into high and low levels of anxiety and depression, the results might not be an age-interaction on all-cause mortality, but an age-interaction on anxiety and depression. Our findings are in agreement with others who report that anxiety and depression do not increase mortality in older adults [ 30 j .
A limitation of this study is that the population under study is a self-selected group of men who attended a preventive medicine clinic in Dallas, Texas. This group of men are physically similar to other populations, but we do not know how our findings on anxiety and depression compare to other populations.
Based upon a range of l-10, the CAQ classifies individuals as having high levels of anxiety and depression using a cutoff score of >7. Due to our lack of numbers in the deceased group of men, we did not use the >7 as a cutoff score for high anxiety and depression.
We chose to use the mean normative score of 5.5 (based upon the CAQ reference population)
[ 201 as a cutoff point. We recognize that these men classified as high anxious and depressed actually range from moderate to high levels of anxiety and depression which may confound the results. The authors of the CAQ are confident that characteristics associated with high scores are highly representative of the traits measured, but scores in the middle range should be interpreted with caution.
CONCLUSION
The main finding of this study is that the odds ratio for all-cause mortality in the low physical fitness group was not changed significantly after adjustment for the psychological variables. We conclude that the increased risk of death in unfit men is not confounded by anxiety or depression. Thus, the higher all-cause death rate in unfit men cannot be explained by higher levels of anxiety or depression.
